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vnoleinys occurs tm oa cylindrical carmérustion chamver When the gas 
reucivs cwulo velocit-: at tio om lot, en’ ao Nord fuel car be burned 


* 


withovt cavslys unstable cotbuttion amt nossibly "blowout" of 


> 


the Pleme. 
In thie analysis, the comliticns for choking ant the mexcimam possible 
Pusle-aiy ratio for given inlet contitions are cetemined by a trial ani 
error metiio’, which proves to clive accuracy within about 1/2 percort. 
Micerins Tig. 15, 14, om 15 with the given inlet conditions, tro Meol- 
air ratio for chokinc (4,) is deverminod. Prom Pig. 16, 17, or 19, the 
poreture of the gac as the orvlet is deterined. Then 9 cen vO 
rouml fra: Pig. 1, 2, of S, ane the preésure and censity of tho gas at 
the oublet Seon equations (12) anc (13). 

T° 0 ig asewaod to remin constant over tho temperature rance 
invoivel, dad constent with respect to chemcs in the ces composition 
duo to combustion, chen it is possible to solve alsebreicly for the 
cuatlituone for choking. Tris agproxirvation 1s reasonably valid for 

mii Snoleair ratios, but may cause errors of over ton percont when tne 
iniot teworacure is low em! the fuele-ah’ retio le hinhe 

Two suoervislon end guidenee of Dr. i. S. Tsien in tho preperation 


of this analysis aro sratefmuily aclnowlodsad. 
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Subseript veferrin; to inlet conditions in teil pine 
(boforo combustion) 


Subseript reforrim, to exit comitions in teil pipe 
(aMser combustion) 


Crogs=goctional area in tail pipo (eq. ft.) 

Pressure (1b/ea. in) 

Densisy (Ib/eu.ts. ) 

fbaolito temoreture (OR) 

Weight retio of fuel to air in initial nixcture 

Weirht ratio of fuel to gas nizturo entoring tail pipe 
Velocity (ft/sec. ) 

Specifio hoat at constant presswro BTU/(ib.mol) (7) 
Specific heat at constant volume BTU/(I>.m0l} (OR) 


C/G, (instentaneous ratio of spocific heats at a givon 
temperature ) 


Foreo of fravity (ft /sec.”) 

Lorer hoating valuo of fuel (STU/lb.) 
Teat added in the conubustion ohamber (BTU) 

nse of the fas 

Priction constant 

Conversion factor & 770 M.lbs/BiU 

Avorago molocular weicht of fas 


Gas constant = R univorsal/iav 


Lii 





C2 ?- “V9.7 73 
Wi Biwkia, 


Cont'd 


Enthalpy (BTU) 
Volocity of sound (f¢/soa.) 
‘ol nusbor 


Heating ratio ~- oat added por wilt ness 


= 


foual enercy por w1it mess 


fotal onerrry in mixturo (DTU) 



































~s & oplimipicel cumoietion ohmdsr ot 
y ike upaee oy be increused by Yo Bddlitio® of heet urbil 
fie velocity is reached at tho exit, and “choking” is said to mae, 
™il ehillysis hes chowm (ef. Rof 1, pace 431) thet for a 








Surthor inorocase in velooity, heat must ocioen 124/ bo ranoved fran ths 
able at = 


nig poirt, antl actual “blowowse" of tho flame may ocew. For 





e. in practicn, the combustion is mem to become unst 





90806, thon, the maxim amount of fuel that can be burned in oi 


chamber is determined by the point at which choking cecurs in the 


- 


chambor. Thin condition is therefore of considerable interest ac an 
as 





uppor limit in dosigns such as tail pipe injoctio of Cuol fer a Surbo- © 
jot engis 

The folluwine imvesticetion is imbended to determine tho condi- 
tions producin: choking in such a tailoipe, eni the maxicnm amount of : 
fuel wie ean be bummed, considerim, as paraceters the oomouition of ’ 
the eberin:; bens whieh depends on tho fuoleai ratio in tho turbojet 
ahead of the tellpipo (u,), and a range of inlet tomporatures (7, ) 
fron 1200 decrees to 4000 degrees Nentcine. 








PROCHDURG 


Tn this enalysis tho followlneg ascwiations are mace: 

1, Thot gasoline is uged as a fuel, with 

Cally g as the average chemical comositian; 

2. That complete nixing is obtained, giving 

evon hoat distribution across any section end 

caxmloted cheenical reactions in tho conbustion 

chanmbor 3 

5. That prossure losses due to turbulanco are 

dirootly proporticial to tho dynmaioc prossure of 

the pas at tho inlot to the combustion chanhbor; 

4, That no heat is lost throuch the walls of the 

combustion charber 3 

"5. That chemical dissooiation of the products 

of ounmbustion is nerlirible. 
Tho first assumtion is believed to be velid for most grades of gasoline, 
exi this evorace composition is quite genorally used. Complete mixing 
is easeumed in order to simplify the problemas, and is consideed quite 
justifieblo boeause of the turbulent flow. Tho third assumpticn seens 
intuitively to bo reasounble, and good asroanoant has been found with 
oxcperinontal data. The emount of heat lost through the walls of the 
combustion chambor can safely bo noglectod bocause of the commarativoly 
short imberval of time requirec for army particlo of gas to pass 
through tne chamber. Chemical dissociation does not reach 


“his asguation is strictly justified only for temoratures up to S500°R. 
fbove 3500°%, dissociation causes sic¢nificent errors in tho gas compositions 
tabulated, but relatively less error in the entheipy per pound of mixture. 





macnitudes of ary Iaportence in tho tommorature ran;o to ve considers: 
* 
hore. 
Prom the conaition of continuity of flow we can write: 
pv Ais t 42) =e 2 Az 
sinco fy * fo 
pv, tu.) = pave (1) 
Since the ravo of change of mnonentun of tho gas is equal to whe 
foroes acting on the ras, wo can write: 


Z 
mM Vo = JV = Pi/A,-pAra- % Pry, A, 


PaveAa ve ee PLVLAL Ve = Pi A, - P2Aa es i fb Ait 


2 G K - 
fafa - Pet (1-3) = Pr- Pe (@) 


Aliso, since it is assumed timt no heat 


is Lost throush tho walls, 
the votal onorcy of tuo cas emtoring, plus tho heat added in the conbus- 


vion chamber, must ogual the total enormy of the fas loaving tho chamber. 


v2 ‘ . 

Hy re +Q = (1+ U2) (He + 3) 5) 

or, cinco: We = as a Yo gGRaT2 (4) 
2 C 

A, — +Q = (1+) GA i Jz Re Ta Re Te | (5) 


ryom the oequavion of state, 


ee ) 
een eT 


Bquetions 1, 2, 5, amd 6G, imwolvine respectively continuivy,, 


JWmenmtim, Gnorsy, enti the equation of stato, vrovide the basis for this 





analyyis., Lineo R is a Mmetion of the chertleal comosition and § is a 
Lunoetion of both tho “semmoernaturo and tho ca: mouition of tho cas, these 
Your basic oquations can be solved Simivanocously for tho four unimowng - 
volocity, pressuro, density, and temerature. 

if U is esswiod to rowmin constars over the teporaturo ranco 


livolvedc, and also constant durins the ohaneo in composition of the cas 


Cue to conbustion, tho solution is croetiy Simplified, and the four 
equations can bo solved direotly, as will ve showm later. This assump= 
tion of constant J is not true » nowevor, and tho relative marnitude of 
tne orrors rosulting fron such an asswtptionr will bo dotormined. Since 
the actual J cannot convenioncly bo oxornssed ciroctly as a mathommtical 
Sunevion of to weraturo and composition, a somowhat oro laborious 
"out and try" soliusion must bo used. 

Suppose bio problem of detorainins tho maximr anowrt of fuol 


fiic:: com be burned with civon inict conditions is Qo proached directly. 


«3 


- 


then Va5 Pye f ye “q9 and 44 are specified, and wo are to detornine the 
moun of hoat to bo added which will >roduce sonic volocity at saxo 
utaowm tomeorature Tz at the outlet. Using tho "cut and try" method 

ls ummocessarily complex, sinco for evory new sucss as to tho heat roe 
quirod, a difforent amount o? fuel must be ured, Civing varyinc choemi- 
cal compositions of tho cas at tho outlot, and consequently varyinc Mo 


4 


wndde, Then, sinoo J 2 also varios with tho outlet texiporature Loy ©-20 
problo. deconres quito involvad, 
Insvead, considor e less direct appré®h to tho proble@ni. Sunpeso 


we Sposily Mo » tho fuolecir ratio in tho tail vivo, as woll aOMs, the 












reaction in the cas turbino can be represented by: 





Va Which will satief; tho other syocified comlitions. 
done for a rengo of fuol-alr resiog im bo 


turbine, the orisinal problas: is comletoly solved. 


on of the gas at the inlet and at tho outlet thus 
| stabilised, one o2 tho most diffioult varicbles Ine beon = 


-yenovod, and bho only rroblom now is tc cotermine the inl voloci 
she tail nino and tho ¢-as 


method which will bo used in the follavrin: analysis. 


£3 an otelwmlo, Bupposo My = 0.02 and Uo 0.04. Tho chemical 


| CeHyg t¢l5 02 +156./Nz— 8COZ +9 20 +290, + 156.1 Ny 


thon for the chemical reaction in tho tail pipe, tho equation is: 


PCO, +GH20 +290, + 156.1N, + 2.04 CsH,g —= 


24.32C0, +2736 H2O + 3.5 O, + 156.1 Ny 


the woight ratios of tho coustituonts of tho mixturo at the 


orbrance and et the exit o% 


Gas 


CCe 


Ty 


ho 
Ce 


bw 


ily 





cho tail pipe are then computol to be: 


eOvent i ractions 
oe ae cane RE APE tae 


ontranco 
0.0605 
0.02879 


0.1596 


067519 


0.9990 


PRLS 
0.1770 
0.0815 
0.0185 
Oe72350 





1.0000 





LSeCris is 


This is the 








027533 


1.0000 


ho average molecular woight of the ras, Nay «4» 28 equal to the total 


noleculer weight divided by the nusbor of mols, go thet, 


= 23.75 


211.23 


1549 = §5,72 
28.75 


969 » 54,0 


Ge 


Sitiler cawutations with 4, equal to 2.02, .05, and .04, and with “ P 


varying fron sero to stoichiometric mixturo ratios, yield tho velues 


of Weinitt fractinws, mol fractiond, and R's 1isted in Tabli6é I, II, 


and (TL, resnoctivoly. 








Tn Tablo IV are Listed values of ©. and C Lor CGo, Jin, Oo, 
avi Me, at to: nore:uros roycing fro. GOO decroes to 5400 degroos 
Ranicino. Those values wore obtained fron Ref. 2, “Impirical Vata on 
Theory... Proporitios of Cases", nublished by Georgia School of Tosimol- 


ogy and “echanical Engineorins. Comcinulne tho omauple of “4, 5 .02 


ax, 6 .04, conéider tive cate when Ty e# 1500°R. Then tg is found 











to be 2.511 BYU's per mol por degroe Nanicino, as follow: 
Gos ‘ol Fractions CG, (por mol) Cs, (nor Mol Fraction) 
G9 Ow Si L244 1 4524 
fie 0.1295 9.209 1.2042 
(3 0.0166 8.119 0.1343 
8.3649 © C, 
C C ales 
v, %, 4 @ me oo ve JO49 i Leek 
G, GR 6.3689 - 1,906 


Silas comuvet lions, with, equal ve 2.08, .05, and .04, and with 
“4, vorying fron soro to atolchionetric nixture ravios, yiold the 
veluos of 0 ° listed in Tablo V. Those values of J 9 Ore showm jLlottod 
asainst To in Pigs. 1, 2, ome 3. 

Sinilerly, tho enthalpy of the i:sture at the outlet, -b, is 


fy 


Foul to be 262.2 DTU's per lb. as follows: 





A. 





Cas i#, Praotion DTU/lb. [iol DTU" s 
cng 0.1770 10,553 42.4 
1,1 0.0815 3,236 57.5 
Cy 0.0135 7,279 ba 
ly 0.7250 6,905 173.8 





To = 862.2 DTU's por lb. 


Values of ti and lin for othor rucleair ratios and temporaturos aro 
tigted in Table Vi 

With tho date thus far obtained, it is now possible to evelusto 
the risht vido of equation (5), wich ronprosconts the total enercy in 


che riscvuro leaving tho combustion chambor por pound of enterin: ras. 


Denoting this totel ooergy by €,, chen when 
Ges 


M, = 02 
My ® 20% 
f, - 1S00°R 
t mtg) ly + Gelade (2) 
€, = (2,04) | 262.2 + (2.512) (54.0) (1500) | = 345.6 BrU's 


2) (7 
Similar comutations yleld the values of tg Listed in Table VII, and 
apo plovuod against fy In Pigs. ¢, 5, and 6 for /A4 = .02, e065, and Oo, 
vospocvively. 

Noferrine naz to tho loft sido of oquation (5), tho value of L 
e& ony tesporaturo is imowa (Tabio VI). The oniy unimew appoarine in 
che equation is V ,9 ‘iien imst now bo expressed in terns of imowmn 


querition, Fron oquations (4) and (G6. 








Japa 2 Pave" = Pe Yo ) 


9 (7) 


Substiscutin: this into oquation (2): 


aha t Pet pit PAE (1-§) 


P2 = gh, tpivie(i-5) £5) 
g(/ + Xz) 


~ 


Jiso, by sthetituting equetion (1) into (7), 


p, = Luv (1 +42) Ve 
: GF 2 (9) 


Shon by equating (8) and (9}, collecting tors, axl replacing V ‘ 


by 28 vale in (4), 


l 
.. (I+ da) + I2)(GReTa)” vy + SRT 
(1-2) ¥2) : 


ot ne y +. ® er, ss a ‘- em" 
“ev soloote! valuos of Uys Uo, ond Ty, (hich detomzine hh, ty Ty 


end 2 ) a value of V, iu asouned, and €. iv couputed. This repre- 


vos tho lof site of equation (4). Sines 2, oavals ¢ q* %9 is 
—_ iw 


COvereistd Tron Tic. yl, OF GC. Tie Y 9 ~% found from Pig. 1, 2 


<2 ~~ 9 


> & 
mm. 


or 5. “quetion (10} can thon bo colvod “or Va e if this value Joos 



























a 


fy. 


nov agree With the avewwd value, 2 secon 



















ucin; the now Vy to Lind by. 





Se580IT', OBOdlaily afser a Lew poles on the volocity curvo harre 
been deter vinod. 


in tiis analysis tho oddylne pressure loss has been asses! to 





oquad Py" uo that A equals 0.5. Using the lover hoatinc ve luo of 





Gasolino as 19,250 DT, por poi, and assumine a cartbugtion of Moloney 


OL 90 var cant, 


+ 8 49(29,450) (.90) = 17,500 Uo. 


Ag an ample, consider tho case vhon: 


AA4 = e02 
Mo » 04 
‘ 2000°R 


1h $ $9005 BIU%s (Tablo VI) 


es (04) (17 600) = 700 DIU's 


R, # 63.72 
Table III) 
Ry 2 54.0 


¢ 


“paation (10) vecaces to: 


Vii S275 482) (Te) 


Vib 25 OL meee. (11) 
(x2) / f 








il, 


ig 2 Clrol appromimation, ascume 7 @ G59 ft/sec. 
Tien wy" z 0,4 DTU'ts 


i EAB 


2rd 
and Es * 390.5 + 700 + 8.4 = 396.9 BTU's 


Pye Fig. 4, YT? & SOOO 


ProaPige 1, Qo @ 1.257 


Substitutin: ti:ogo values in oquation (11) and solving for tho lowor 
root (of. Ref. 1), we find, 


v, 750 ft/sec. 


oe 


Yhen v4" - llee BTUs 


ofa 


ood Ey * 390.5 + 700 ¢ 11.2 s 1L101.7 DTU's 


SO Ty % §505°R 
So = 1.257 as before. 


It should be noted that althowsh the first trial valuo of Vy was con- 
siderabi;y in orror, tho rosulvs obtained aro sufficiently acournte so 
that ca socond computation is not nocossary, sinoo tho only chance i 
tho second commubetion would be 6505 ye instead of (500)~e 
@oblos VIII and I: list the resulto obtained for a solos of 

giniler solutions for v, and Tg, with“, equal to .02, .05, and .0¢, 
and with “Ms varying fron zoro to e stoichienctric mixturo ratio. 
Figs. 7, 9, antl 9 show curvos of Vv. V5~6 “a0 and in Pigs. 10, 11, and 


w~—e 


12 avo curves of Ty Ws. ty sinilerly plotted. Vor greater facility 


















®& 
wrvos of My Ve. vy, ond Pigs. 1C, 





btainod 1t is voselble to ovelunte tho _ 
Suro ratio, P2/,,* for any given intct conditions. Pron 
uation (7), a 











2 
(L+ Yoe-pr = fam (a - if) 
G 


(14 Yop -1 Privy” (a = bf) 


3 
ai PIG 


vail al K/2) : 
"2+" Sy Fah ty We) 


ee. ont, (1 + Xe) 





Volns a valuo of K equal to 0.5 as bolore, Sis. 19 shows curves of 


Pa/,,. VGeMo, Vion A, 3 202. 


The only romini:y: unlmowm, fo» can bo determined fran 
oguntion (1)3 





i. 


ReSULTS Ald) G1ISCbS1on 
te lh a ll Rl aT lim 


The original problen of detornining the conditions for chol:ing 
in a cylindrical combustion chacber hag now boon comletely solved 
for the caso where the oddying prossure loss is equal to Epa", 
Whioh 1s an averare value cnoounteored in practice. Por riven inlet 
corlitions, tho volue of Ks is obtained from Pig. 13, 14, or 15. 
This is denonient only on Vy» 4 » ord My to is obteined fron 
Pig. 16, 17, or 16, and p, and p, fran equations (12) end (13) 
respoctivoly. 

before proceedine further with any discussion, it is of intorost 
wo GQiec.: the acouracy of tie resulta obteainod by this method. Assre, 


rov oxamplo, 


My, # 202 
Jigs a 

7,3 2000 TP 
Pp; * 12.7 pai 

PNR 

v, = 750 fc /sue. 
Ff §505°2 
y = Om 
Xo * 1.257 
n, = 5.72 
Ro = 58.0 

eS = of 
P2/y, = 0.496 


en 












i 


— 


vp © (Yet gig)! © 2767.8 S/soe. 


poe eh = 0.01971 Ww /ee.5 
: “q+4 





pimy(h + My) | 0.00564 1b/£%.° 
f2 = 
2 


= 06496 p 2 1049.9 /tt.? 
P2 
triel ond error solution, go that, 


2 
a ee+ s €,(T,) 


50005 + 700 ¢ 13.2 > 12102 DBYu's 


mowercuA equations 


2. 
f22 0 - (1 = W2) Py") 202° Pe 
J C 


. Sars 


O2ee Obee 


1521 ~ 258 3 1067 
1ocs = 2067 







ig was showa peoviously, tho energy oquation was satigfied in tho 





Tho continuit:; equation is satisfied by the solution for Pp 9 DHOVO « 


Thon usine these derived values, woe should get an equality in the 


(005554) (2767.63)? | (.75) (01971) (750) a 2116.5 = 1040.9 
PLEA LI EYES A LLL DD SE LPL IID 







Thig seais to indicate acceptable accuracy in the mothod 


emloyod. 




























> tho results obtained in this onalysis 
wiles would bo obtained if XY were easairned to ramin constent 
equation (2), | 

e(v1 - pe) = Pore” - Pity" (2 = Kf) 


o nd svbotituting fron (i), 


cafe -1) 2 Py¥g” = Pavgyy (i = 1/2) 
(1 + AQ) 


| (244) % 


2 ol tal 
Pp - i 2 bfove 1 ici) “Mh 
Pe SCPe 


G 
[~! 


Bai + Su? [a - oa 2) “2 
Do 2 $Me Vo 


: e 
oo 
ts 
i 
on 
[~! 
+ 
x 
— 
é 


Mente (a 


H + chee + (he ,) (ihe a) 








DOT AN 3 C,, 


ye 
L£IYOT 3 


- 1 


LU. 


“py P Ps J )s =( : \= (15) 
re J be G ic ~ 1 es 
v2" ¥ P v7" 
— | * in * “2 
” 3g | fg :) Pi 8 : 
Q 
eG 


v * 


2 2 p 
(2 + Uo) G-) tn “oe ee A <a » ap ee 
f ee r. :) o ° oe 


Dividiac by equation (15): 


+ Ha) (+o 


Bus oa, SOL, aml f2 





Se 





a+ a) 4s 


g 


Pg Vo 


a8 | a 2 
~ Bh + 2 uy? (A) Ja 4a) £0 


a “s. 


= 


YL (14 5)s 80 


: yor | 
a + M gh) Che) + Pa (1 ~C,) 50 


Substituting Por "Uy, by equation (14) ani collecting torns, we cot: 


C4) s¥Qs 2) ( 


a.) A (2 +x) (14 H)| (=.] - 


2 


Ve 


(1 $Uo)( d+ 1) a¥ 


BC ieG) 
2 i¢ 6, 





lv. 


oolving Por va ek. ucing the lower root (cf. Nef. 1), 


~ « (Pei B42) | |t~ aide veh ed) (16) 


To camaro tho rosulta of this simlified mothod with tho ectual 
solutions previously obtained, suppose that J ic computed for Aniot 


conditions, ax ecasimed to remin constant. Then for the caso when, 


ty w Boor 
k « 06.5 


= Q} 
$ w 1.322 (Pir. 2) 


Fron equation (16) 





’ (2.512) 
Vv. 
we @ 0652 
"2 
a ; om 13979 
wk) cee Fn nnn nnn; 04078 
Va [(2..529) (S262) (63.72) (1950) 


From equation (22)3 


Plo w 2.512 » (1.532)(.75)(.652} = 1.67 


P2/p, = 0.599 













(Pig. 19) 





a 

4 . 7 

ce -] , 
f , al 7 se is « " = on 
i = } " rte 
| i on si*. > imide i 
+ a - g s 7 . — 
4 : f - | ss a 

‘ % / 


«= 





Jed porcont, aw theoro ig no erro’ in tho prossure revio. 


4 


Vith tho sane inlet comitions, but With Us = 0.%, 


3 


h ty Fy" 


5 @ (.0¢)(17,500) # 700 BTUs 








Then froa equation (16), vy 
enl from equetion (17), pos 


PQ 


The exact solusion cavo, 


Tne orror in the volooity racio with a nish near 





to 7.4 porcaty and tho orror in pressiwo ratio is -2.6 porcont 








Lo. 


Bacal! be enimolisod that i, as cofine! above must bo used 4n computing 
G,, in the simplified solution. The actual ik fran Table VI diffors 
proatis; fran this dofined vaiue and uso of tho actual iL, will givo an 
error of nearly thirty nercont. 

Sinliayr comarisons at other imot conditions shoy that tho 
errors rosulting fron assuming J to bo constant increase with reduced 
inlet conperetures and with high fuel-air rmtiog 4n tho coxbustion 
chasbor. «hon ?, 3 1200% emi “4 9 € 04, tho orror in the volocity 
Paclo io 910.2 porcorts and in the prossuro ratio is 4.0 porcont. Thic 
trem] misht be expected, since fron ric. 1 it can be seen that Jo 
ohangec most rapidly at low temperatures, and alco changes increasingly  - 
with incroased fuel-air ratios. It is also of interest to note that if 


§ 9 evaluated at the inkot and assumed to resin constant, the errors in 


Wy ke; ern Po /py aro always nocat Lve. 
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Por given conlitions of vemoraturo, velocity, anc gas comosition 


at tho indlot of adrieal combustion chamber, with eddylae progsuro 


yi 
2 . 
losses oaucl to - Py 1? the fuelenir ratio required to »oroduve sonic 


volocifs7 at tho ouwblos can bo determined from firs. 15, 14, or 15. This 


wv 


fuoleair ratio is indevendent of tho inlot pressure and density. Tho 
pag terpernture et the outlot can be determined fron Pigs. 16, 1%, or 
18, anc tho prossure and density fron oauations (12) and (13). 

Por an approximate solution to tho problon, J may bo ovaluated at 
tno inlot to the combustion chanvor anc assimed to romin constett. 
Mrrors ia tho result us chus obtained aro venerealiy quito small, but may 
anowrs to over 10 noreent under comditions of low inlot temeraturos and 
hich fuoleair ratios. 

The rosults of tho prosout investigation incicave that to burn 
any epprreciablo quantity; of Mol in tho tail pipo of a turbojot to obtain 
additional thrust for very hich spood flicht, tho inlot velocity to the 
bummer in the tall pipo must bo lower then annroxumantoly 800 Mt. ner SOC. 


Mm the cther hand, the volooity in tho teil dive of e conventional. turo~ 


jot wit is penerall, hisher than 1500 f. ver sec. beeause of tho diffig 


- 


oul 


ww 


1 strvssing tho turbine dDiedes et tho high operating temporatures. 
Thore ove, for tho current design of a projected airplane of vory hich 
speod, tho oxhaust gas fron tro turbine rust bo slowed cown by the use 


of a diftusor. This is egsornticl for obtaining large thrust-boost. 








le 


| 


prim prrens 
. ao WA ne t 
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Service Command, (1946). 


Impirics: Lata on Thermal Proportics of Gases - Bulletin Mo. 2, 
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